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43A 



If necessary, provide 
user-specified feature 
space coordinates and 
corresponding inner 
products and/or kernel 
functions 



Initialize connection weights of 
neural layer of the NN/S VM shown 
in Figure 2 (random weights) 



Compute outputs of the hidden 
layer; representing coordinate 
directions in feature space 




Compute necessary inner 
products (kernel function) 
for the SVMcomponent 




Compute the Lagrange multipliers 
for the SVM component 



The connection weights of the 
neural layer and the Lagrange 
multipliers of the SVM together 
define the NN/SVM. Compute the 
training error of the NN/SVM 
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Perturb at least one 
connection weight 
of neural layer 




FIG. 4 
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Provide set of parameters p = (p , —>P m ) 
that adequately describe airfoil 
cross-sectional shape 



Provide initial parameter values,p = pO 



Provide optimal data points P(r k ; opt) 
for selected locations i\= (x bYk>Zk) 
on airfoil perimeter 



Construct M-simplex MS(pO) centered 
at p = pO in parameter space, with 
vector Ap(m) from center p = pO to 
simplex vertex number m 



Perform CFD or other calculations to 
obtain P(r K ; p) for extended parameter 
value set, p = pO and {p = pO + Ap(m)} 9 
(m = 1, M+l) for each location r k ' 



From 



To step 86 



FIG. 8A 
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From step 85 



To step 85 



Provide a first objective function 
OBJ(p; pO; 1) and second objective 
function OBJ(p; pO; 2) 




Determine minimum value of 
OBJ(p; pO; 1) and corresponding 
parameter vector, p = p(min), 
within a selected sphere Ip - pOI < d 
for a selected diameter d(> 1) 



Calculate objective function 
OBJ(p; pO; 2) for the extended 
parameter value set and use the 
parameter value set, p = p(min), 

that minimizes OBJ(p; pO;l) 



From step 92 



To step 91 

FIG. 8B 
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Optimized airfoil sections and pressure distributions ^ 

ooo Target pressure data 
— Optimal pressure distributions 



Target airfoil section 
Optimal airfoil sections 



s % Airfoil section at step 0 





FIG.. 9A-1 



Airfoil section at step 2 



Surface pressures at step 0 




Oil 02 0.4 0.6 

FIG. 9A-2 
Surface pressures at step 2 



0.8 1.0 



FIG. 9B-1 





Airfoil section at step 4 



Surface pressures at step 4 




FIG. 9C-1 



0.4 , 0.8 

x/c 
FIG. 9C-2 
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FIG. 11A 



O 

u 
ty 
ru 




o 



f,(x,y; -) = 



FIG. 11B 
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FIG. 12 



